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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
04/19/2007 has been entered. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 11-12 and 14-19 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. The recitation of a first layer of a 
barrier metal disposed above and in electrical contact with said tungsten plug forming a 
first electrode in claim 1 1 sets forth a structure not supported by the elected species 5 
illustrated in Fig. 3A. Applicant did not point out exactly wherein the application with 
respect to the elected species 5 (Fig. 3A) that shows or discloses a first layer of a 
barrier metal disposed above and in electrical contact with said tungsten plug forming a 
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first electrode. It is noted that the elected Fig. 3A shows only one layer (24) of a barrier 
metal disposed over said antifuse layer (22) forming a second electrode. Fig. 3A does 
not show a first layer of a barrier metal disposed above and in electrical contact with the 
tungsten plug forming a first electrode. It appears the claim language is inconsistent 
with what is being described in the application with respect to the elected species 5 of 
Fig. 3A. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 11-12 and 14-19 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 11 recites the limitation "said first insulating layer" in line 15. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim 1 1 recites the limitation "said second layer of said barrier metal" in lines 
16-17. There is insufficient antecedent basis for this limitation in the claim. 

Claim 18 recites the limitation "said second layer of said barrier metal" in line 2. 
There is insufficient antecedent basis for this limitation in the claim. 

Claim 19 recites the limitation "said second layer of said barrier metal" in line 2. 
There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior an" are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 11, 12, 14, 15 and 17-18, insofar as in compliance with 35 USC 112, are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Hawley et al (US 
6,437,365) in view of Jain et al (US 6,107,165) and Gangopadhyay (US 6,1 14,714). 

Regarding claims 11,12, 17 and 18, Hawley et al teach a metal-to-metal antifuse 
comprising (Fig 6): a tungsten plug (18) disposed in a via in an insulating layer (16) 
disposed above and in electrical contact with a lower metal interconnection layer (14); a 
first layer of a barrier metal (42) disposed above and in electrical contact with said 
tungsten plug forming a first electrode, said first layer of said barrier metal comprising a 
titanium nitride (TIN); an antifuse layer (20) disposed above an upper surface of said 
tungsten plug, said antifuse layer comprising a lower SiN layer (22) considered as a 
lower adhesion-promoting layer, a middle layer (24) comprising amorphous silicon, and 
an upper SiN layer (26) considered as an upper adhesion-promoting layer; a second 
layer of a barrier metal (30) disposed over said antifuse layer forming a second 
electrode, said second layer of said barrier metal comprising a titanium nitride; and a 
second insulating layer of oxide layer (52) disposed over said first insulating layer (16), 
said antifuse layer, said first layer of said barrier metal, and said second layer of said 
barrier metal. 

Hawley et al. do not teach that the first and second layers of a barrier metal 
comprising tantalum nitride. Jain et al. teach titanium nitride and tantalum nitride can be 
used for barrier metal (col. 4, line 66 - col. 5, line 3). Therefore, it would have been 
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obvious to one of ordinary skill in the art at the time the invention was made to 
substitute the titanium nitride of Hawley with tantalum nitride as taught by Jain since 
titanium nitride and tantalum nitride are art recognized barrier metal material. 

Hawley et al. in view of Jain do not teach the middle layer (24) comprising 
hydrogen doped amorphous carbon. Gangopadhyay teaches a hydrogen doped 
amorphous carbon used for antifuse material (2, Fig.lA). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
substitute amorphous silicon with hydrogen doped amorphous carbon since amorphous 
carbon could reduce ON-OFF switching and leakage current. 

Hawley, Jain and Gangopadhyay disclose the same structure as claimed but do 
not explicitly teach that the SiN layers (22 & 26) are adhesion-promoting layers. 
However, the adhesion-promoting layer of the present invention is formed of SiN or SiC 
(see page 3, Summary section in the specification, paragraph 0007); therefore, the SiN 
layers (22, 26) on both sides of the middle layer (24) of hydrogen doped amorphous 
carbon using the same material disclosed by the present invention inherently function 
as "adhesion-promoting layer" and would meet the recited term "a lower adhesion- 
promoting layer" and "an upper adhesion-promoting layer". 

Regarding claim 14, Hawley et al. teach said antifuse layer having a thickness of 
61 nm (col. 4, lines 29-32). 

Regarding claim 15, Hawley et al. teach the first and second barrier metal having 
a thickness of 200 nm (col. 4, lines 5-9 & col. 6, lines 26-30). 
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Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hawley, 
Jain, and Gangopadhyay, as applied to claim 1 1 above, and further in view of Han et al. 
(US 6,583,953). 

Hawley et al. do not teach SiC used as a adhesion-promoting layer for the 
carbon. Han et al. teach in Fig.4, a SiC interlayer (60) forms as an adhesion layer for 
Carbon layer (66). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to select SiC instead of SiN as an adhesion layer 
that would have improved adhesive properties over conventional silicon-based adhesion 
layers like SiN (col. 4, lines 21-24). 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hawley, 
Jain, and Gangopadhyay, as applied to claim 1 1 above, and further in view of Forouhi 
(US 5,181,096). 

Hawley et al. do not teach a tungsten layer atop the barrier metal layer. Forouhi 
in Fig. 1 teaches a tungsten layer (30) formed on the barrier metal (28). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to combine the teaching Forouhi with Hawley in order to produce a device with a 
process compatible electrode. 

Response to Arguments 

Applicant's arguments filed 04/19/2007 have been fully considered but they are 
not persuasive. Applicant states that claims have been amended to remove reference to 
a lower barrier layer which is not true. It is noted that the lower barrier layer is the first 
layer of barrier metal recited in claim 1 1 . This first layer of barrier metal is the issue that 
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raises the 1 12 problem and applicant did not remove this element from the claim . As 
such, the 1 12 rejection is maintained. 

In response to applicant's argument that no one skilled in the art would combine 
these prior art and one cannot simply arbitrarily mix and match individual component 
layers from device to device as the examiner has done, the examiner respectfully 
disagrees with the remark because most inventions are an improvement of the prior art. 
It is obvious for one having ordinary skill in the art to modify a prior art by coming up 
with different materials for the antifuse layer of Hawley et al. by using the antifuse 
material disclosed by Gangopadhyay for some advantage or expected beneficial result 
produced by their combination. 

In response to applicant's argument that the examiner has given no 
consideration to the critical portion of the "function" of the adhesion-promoting layer, the 
examiner did address the "function" of the adhesion-promoting layer and has given it 
weight. It is the examiner's position that the adhesion-promoting layer recited in the 
claim is not patentably distinguished from the adhesion-promoting layers (22, 26) of the 
prior art. Applicant is required to prove that the subject matter shown to be in the prior 
art does not possess the characteristic relied on. In re Swinehart, 169 USPQ 226 
(CCPA 1971). 

Applicant further argues that the claimed antifuse structure is unobvious over the 
prior art of record because the claimed combination unexpectedly exhibits markedly 
different and superior characteristics which the examiner respectfully disagrees. 
Applicant's argument cannot take the place of evidence in the record. Applicant has not 
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provided convincing scientific evidence to support his contention that the structure of the 
combined teachings of the prior art does not possess the same characteristics relied on. 
See MPEP 716.01 (c) for examples of attorney statements which are not evidence and 
which must be supported by an appropriate affidavit or declaration. The graphs in Figs. 
1 1 -1 3 are not of the applied prior art. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thien F. Tran whose telephone number is (571) 272- 
1665. The examiner can normally be reached on 6:30AM - 3:00PM Monday through 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Elms can be reached on (571) 272-1869. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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